Attention may be paid to the fact that both aL and a 4 are lower than in other isodielectric media 14.
Introduction
Rare earth /3-diketonates are becom ing important laser materials due to narrow line width of the internal 4 f transitions and weak crystal field inter actions 1. Though Slater-Condon, Racah, Lande, nephelauxetic and intensity parameters for many of these complexes have been reported2 -6 , very little information regarding their structure and strength of various bonds are available. The poten tial energy and hence the force constant provides Reprints request to Dr. S. P. T a n d o n , Reader in Physics, Department of Physics, University of Jodhpur, Jodhpur, India. 1 S . P. S i n h a , Complexes of the Rare Earth, Pergamon Press, Oxford 1 9 6 6 . 2 S. P. T a n d o n and P. C. M e h t a , J. Chem. Phys. 32, 4 3 1 3 [ 1 9 7 0 ] .
3 S. P. T a n d o n and P. C. M e h t a , J. Chem. Phys. 52, 4 8 9 6 [ 1 9 7 0 ] . valuable information about the nature of inter atomic fo rces7. With this in view the present investigation of infrared absorption was undertaken.
The present paper reports the infrared spectra of fifteen La3+, Pr3+, N d3+ and Sm3+ complexes of acetylacetone (A ), benzoylacetone (B A ), dibenzoylmethide (D B M ) and thenoyltrifluoroacetone (T F A ), in the spectral region 750 -2 5 0 cm -1 . The metal-oxygen force constants from the infrared active modes of vibration of these complexes have been computed using the method of M ü l l e r 8. 8 P. C. M e h t a and S. P. T a n d o n , to be published. 
Metal-Oxygen Force Constants
Exact structural data of the com plexes under study are not known, and therefore exact calcula tions of force constants are not possible. An attempt will be made to compute the force constants by making sim plifying assumptions. Although the compounds are 1 : 3 (m etal/ligand) com plexes hav ing an octahedral configuration around the central 13 S. P. T a n d o n , P. C. M e h t a , and R. N. K a p o o r , Z. Natur forsch. 25b, 142 [1970] . 14 S. P. T a n d o n , P. C. M e h t a , S. N. M i s r a , and R. N. K a metal, a simple 1 : 1 complex model may be suffi cient as a first approximation. This assumption is reasonable since coupling between the three ligands is expected to be small as shown in the normal coordinate analysis of Cu2+ and Er3+ acetylacetonateslo' 16. Considering only the immediate neighbours, the problem of force constants reduces to that of OMO molecules having symmetry Coy. It should be mentioned that, though the (3 vibration is not pure, the /mo value is not very much influenced by the approximations made above.
The G matrix elements for such a molecule are given below ': As has been suggested by P e a c o c k and M ü l l e r 8, the F matrix elements for the species A x may be evaluated as follows: Phys. 46, 1588 Phys. 46, [1967 . This shows that acetylacetone has the largest affinity towards the complex formation. A study of Table 1 reveals that the value of /mo decreases approxi mately as the atomic number of the rare earth ion increases. This is in agreement with the general results of the study of the nephelauxetic effect17 which predict that the bonding is more pronounced in the beginning of the 4 / group than for the later members 3> 18. Thus our results confirm the increase in contraction of 4 / orbitals with increase in atomic number of lanthanides.
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